In the Middle East and North Africa, unequal opportunities occur in both the education system and the labor market. The outcomes that individuals achieve in the labor market depend on circumstances beyond their control, such as gender or parents' education, as well as the effort they expend in succeeding in the education system and in the labor market itself. The extent to which outcomes depend on circumstances outside an individual's control is typically referred to as inequality of opportunity. It could be that unequal opportunities in the labor market are due to unequal human capital (pre-market inequality) or, alternatively, to individuals being treated unequally in the labor market even after accounting for differences in their human capital (inmarket inequality). This paper tests whether there is in-market inequality of opportunity in Egypt and Jordan, focusing on the labor market experiences of higher education graduates. Specifically, the paper examines whether a number of labor market outcomes are affected by circumstances, such as family background, gender, and place of birth, after carefully controlling for the type and quality of human capital an individual possesses. We find that substantial in-market inequality exists in both settings, but more so in Egypt, suggesting that the functioning of the labor market itself is a substantial source of inequality of opportunity.
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Introduction
In a well-functioning labor market, labor market outcomes differ across individuals because of the quality of their human capital and level of skill, as well as the work effort they expend. Likewise, when the education system is functioning well, the human capital and skills individuals accumulate should reflect differences in their effort in school. Therefore, in a country with both a wellfunctioning education system and a well-functioning labor market, labor market outcomes will reflect individual effort, some of which is embodied in the human capital and skills they possess. However, the education system and labor market could fail to properly allocate or reward human capital and skills, but instead allocate human capital and rewards on the basis of individuals' circumstances, such as their social class, their gender or where they live. While unequal outcomes related to effort are morally justifiable, unequal allocations on the basis of circumstances outside of an individual's control are morally unjustifiable, and can be termed inequality of opportunity (Roemer, 1998) .
Access to high-quality human capital and skills could very well be determined by a person's circumstances, like social class background and parental education, and thus may embody a great deal of inequality of opportunity. Education affected by circumstances represents pre-labor market inequality of opportunity. It could still be the case that, once human capital is accounted for, rewards in the labor market are otherwise unrelated to individuals' circumstances. However, if after correcting for the quantity and quality of human capital, an individual's circumstances still play a substantial role in his or her labor market outcomes, that could be evidence of imperfectly competitive labor markets in which family connections, social networks, and personal ties make a difference in access to jobs. This would be a case where there is in-labor market inequality of opportunity.
In the Middle East and North Africa (MENA), there are unequal opportunities to accumulate human capital. Inequality of opportunity is pervasive throughout the education system. There are pervasive inequalities of opportunity in educational attainment (Assaad, Salehi-Isfahani, & Hendy, 2014) as well as achievement, measured as scores on the TIMSS test (Salehi-Isfahani, Hassine, & Assaad, 2014) .Egypt provides an example of the systematic patterns of unequal access to opportunities to accumulate human capital throughout the education system. Inequality of opportunity is substantial beginning even in pre-primary education (El-Kogali & Krafft 2015; Krafft & El-Kogali, 2014) and at school entry (Elbadawy, 2015; Krafft, 2012) . There is inequality of opportunity throughout basic and secondary education, and especially in accessing higher education (Assaad, 2013) . There is even substantially inequality of opportunity within the higher education system in Egypt (Krafft, Elbadawy, & Assaad, 2013) . These unequal chances to accumulate human capital will be pre-market factors contributing to inequality of opportunity within the labor market.
There is evidence of inequality of opportunity in MENA labor markets. Moderate inequality in household consumption is observed in the Arab countries (Bibi & Nabli, 2009) . In Jordan and Egypt wage inequality includes substantial gender differentials (Said, 2014 (Said, , 2015 .Wages are known to be affected by parental education and location in Egypt (World Bank, 2012) . Around a fifth of inequality in wages in Egypt is estimated to be inequality of opportunity, with father's background, geographic origins, and mother's education making substantial contributions (Hassine, 2011) .There is also inequality of opportunity in entering various occupations. Youth from lower socio-economic backgrounds have unequal access to high-level occupations (Binzel, 2011) . Although inequality of opportunity in the labor market is clearly an issue, the roles of pre-market and in-market inequality have not been disentangled. Identifying whether in-market problems are contributing to inequality of opportunity is vital for determining whether the education system alone, or both the education system and labor market need to be reformed in order to provide equal opportunities.
By focusing on inequality in labor market outcomes while accounting for human capital, we can isolate if and how circumstances affect inequality in the labor market-i.e., whether there is inmarket inequality of opportunity. Past research suggests that inequality of opportunity persists beyond human capital. For instance, parents' education has been shown to affect children's earnings even after controlling for children's own education in Egypt (Nugent & Saleh, 2009 ). Work on youth in Egypt, Jordan and Morocco distinguished between the contributions of education and age compared to circumstances beyond an individuals' control and found that more than half of explained inequality in employment, formal employment, public sector employment, permanent jobs, and high-wage jobs was due to circumstances (World Bank, 2013) . Unequal access to occupations is related to personal networks (Binzel, 2011) . Personal, kinship, and social networks play a particularly important role in accessing employment in the MENA region (Assaad, Krafft, & Salehi-Isfahani, 2014; Assaad, 1997) . Labor markets are strongly segmented by kinship and socio-economic class, as well as along gender lines (Assaad, 1997; Barsoum, 2004; Hendy, 2015) .
We make use of two unique data sets from Egypt and Jordan to test whether labor market outcomes are systematically affected by a person's circumstances after carefully controlling for the type and quality of human capital an individual possesses. The data sets come from surveys of higher education graduates in two fields of study -business and information technology -who were between the ages of 25 and 40. Limiting the fields to these two areas allows us to keep the type and quantity of human capital fairly constant. We also control for any remaining differences in human capital by having a wealth of information on the educational experience of the individual both before entering higher education as well as during his or her studies.
These detailed data on the educational trajectory of individuals allow us to control to a great extent for the quality of human capital investments and thus focus on the direct role of circumstances on labor market outcomes. By excluding and then including the additional educational variables from our models we can also examine the full impact of family circumstances on labor market outcomes and estimate the share of the effect that is transmitted indirectly through the human capital variables and the share that directly affects labor market outcomes. The labor market outcomes we examine are time to first job, wages in the first job, growth in wages over time, wages five years after graduation, current wages, and current job quality.
Methods
Inequality of opportunity
To understand and decompose inequality, we turn to the substantial and growing body of literature discussing and applying the concept of inequality of opportunity. The work of Roemer (1998) is the cornerstone of this literature. Roemer divided inequality in outcomes into inequality due to effort (factors within an individual's control) and inequality due to circumstances (factors outside an individual's control). While inequality due to effort is morally justifiable, and indeed, economically desirable to incentivize effort, the inequality due to circumstances is not morally justified. That inequality due to circumstances is termed inequality of opportunity. Circumstances can include factors such as gender, place of birth, parents' socio-economic status, and other characteristics over which individuals have no control. When, for instance, females and males receive different wages for the same effort, this is a case of inequality of opportunity in the labor market.
Measuring inequality
A variety of different labor market outcomes are considered in this paper. To measure inequality of opportunity for a given outcome y, such as income, we must first assess total inequality. Denote as F(y) the cumulative distribution function. Then F(y)=p is the proportion of the population with outcomes y or lower. Denote Q(p)as a quantile function, the outcome level (for instance, income level) below which we can find p of the population. By definition, F(Q(p))=p. The quantile function, Q(p), can also be interpreted as the outcome of an individual whose percentile in the population is p. For instance, the median outcome is Q(0.5). Additionally, the mean is μ. Measuring inequality is essentially the task of quantifying the shape of the distribution Q(p) (Duclos & Araar, 2006) .
General entropy measures of inequality
Our goal is to assess inequality of opportunity in labor market outcomes, and the shares (partial effects) attributable to different circumstances, such as family background. Quantifying the partial effects requires a decomposable inequality index. In this paper we use a general entropy (GE) index, the most common type of decomposable inequality measures (Ferreira & Gignoux, 2008) .
For a continuous outcome variable, we primarily use the GE(0) index, which draws on the quantile function Q(p) and can be described as (Duclos & Araar, 2006) :
The GE(0) index is more sensitive to values at the lower end of the distribution. It is also path independent, meaning that both the direct and residual methods of calculating inequality of opportunity should generate the same results. We therefore use this inequality measure whenever possible.
In one case, because one of the outcomes we examine, wage growth, can be zero or negative, this rules out the GE(0) index. For this outcome we use the GE(2) index, which is half the square of the coefficient of variation, where the coefficient of variation is the standard deviation divided by the mean. This can be re-written as (Duclos & Araar, 2006) :
This functional form puts emphasis on inequality at the higher ends of the distribution.
Decomposing inequality
In decomposing inequality, we wish to identify the amount of inequality attributable to circumstances, that is inequality of opportunity, as well as the amount attributable to specific different circumstances, the partial effects or shares. If there are k groups, where a group is a unique combination of circumstances, we can divide inequality into between group inequality, which is inequality of opportunity, and within group inequality, which we attribute to effort. 4 Inequality can thus be partitioned into within and between group inequality as:
Denoting byϕ(k) the proportion of the population in group k, μk as the mean labor market outcome of group k, and GE(k;θ) as the GE(θ) index of group k. Since GE(k; θ) is inequality for individuals with the same set of circumstances, it captures inequality within a group, and once groups are population weighted, captures within-group inequality on the population level. Between group inequality is then measured by ���� ( ), which is the GE index of the population if each member of group k experienced labor market outcome μk, their group's mean (Duclos & Araar, 2006) .
Quantifying between group inequality
Between group inequality, ���� ( ) can be quantified residually, relying on a standardized distribution. A standardized distribution is denoted and is the distribution that results from replacing each with
, that is adjusting each group's distribution to have the same mean as the population mean. Then only within group differences remain and between group inequality can be calculated residually using GE(θ) as:
�� �� − �� ��
This calculates between group inequality, inequality of opportunity, residually. It can also be transformed into a share of total inequality, as:
Parametric methods for estimation
Both parametric and non-parametric methods can be used for estimating inequality. Ideally, we would partition the population into k different unique combinations of circumstances. However, even accounting for a modest number of circumstances non-parametrically can rapidly become problematic in terms of having an adequate sample size. Just gender, three regions, urban/rural, three mother's education levels, three father's education levels, and three father's occupations requires 324 circumstance groups. Non-parametric methods also require discretizing continuous variables, such as test scores. Parametric methods are therefore preferable. We make parametric assumptions that outcome y depends on circumstances C:
As others have done (Bourguignon, Ferreira, & Menendez, 2007) , in some cases we parameterize the dependent variable as ln(y) in the regression, as is common in specify in regression models for outcomes such as wages. However, inequality is still assessed in terms of the outcome y and standardized distributions of y, not ln(y). We can estimate these equations parametrically with ordinary least squares (OLS).
The parametrically standardized distribution, � � can then be generated by applying the estimated coefficients, � , to mean circumstances ̅ as (Ferreira & Gignoux, 2008) :
After differences in circumstances have been neutralized, the residual inequality is within-group and can be subtracted from total inequality to get between group inequality, essentially replacing with� � :
or as a share:
Partial effects for different circumstances
With the methods presented so far, we can demonstrate the extent of inequality of opportunity as between-group inequality, the inequality explained by the regression model. However, we are particularly interested in the roles of different circumstances, such as family background, in inequality. It is possible to isolate the effect of a particular circumstance, or set of circumstances, J, by estimating the counterfactual standardized distribution (Ferreira & Gignoux, 2008) :
Then inequality attributable to J is (Ferreira & Gignoux, 2008) :
This inequality can then be expressed as a share of total inequality:
The share or partial effect can be interpreted as the percentage of total inequality due to circumstance J.
Direct and indirect effects
An additional complication arises in disentangling efforts from circumstances in empirical data. For instance, test scores may reflect both individuals' efforts, in studying, and the socio-economic background of their parents. Schooling is often treated as an effort variable (World Bank, 2013), or as "effort" that may be influenced by circumstances (Bourguignon et al., 2007) . Denote measured "efforts," such as test scores, as E. Then if measured efforts are influenced in part by circumstances, the relationship we wish to estimate becomes (Bourguignon et al., 2007) :
Where α and β are vectors of coefficients and H a matrix of coefficients for the different effort variables' relationship with circumstances. For the purposes of estimating inequality of opportunity, these models do not have to be estimated in full, but can be estimated in the reduced form as:
which can be estimated as the earlier:
This reduced form approach to estimating inequality of opportunity gives both the direct and indirect impact of circumstances. The direct impact of circumstances after controlling for observable effort (for instance, test scores) can be obtained after directly estimating (Bourguignon et al., 2007 ):
The direct effect of circumstances can then be computed by obtaining the partial effects for C or its components.
Data
Sample
Our data are designed to test whether labor market outcomes are significantly affected by a person's circumstances after carefully controlling for the type and quality of human capital an individual possesses. We examine and compare higher education graduates in two countriesEgypt and Jordan. The data sets come from surveys of higher education graduates in two fields of study -commerce (business) and information technology. 1 Limiting the fields to these two areas allows us to keep the type and quantity of human capital fairly constant. We also control for any remaining differences in human capital by having a wealth of information on the educational experience of individuals both before entering university as well as during their studies. The surveys sampled only individuals who were higher education graduates, between the ages of 25 and 40, in urban areas, and who had ever worked. The sources of our sample are the Labor Force Sample Survey in Egypt, and in Jordan the Employment and Unemployment Survey and Household Income and Expenditure Survey.
The surveys were fielded in 2012. The sample sizes of the surveys were 1,710 in Egypt and 1,539 in Jordan. However, we exclude some individuals from our analyses. In Egypt, we exclude those who went on to post-graduate education (as this is additional human capital that might affect labor market outcomes). In Jordan we exclude individuals who attended higher education outside of Jordan or who were not Jordanians. This yields a final sample of 1,616 for Egypt and 1,418 for Jordan.
Outcomes
We examine seven different outcomes: time to first job, wages in first job, wage growth, wages five years after graduation, current wages, current job quality, and a combination of current job wages and current job quality. These outcomes together track the key experiences of graduates as they enter and progress through the labor market, and also recognize the possibility of tradeoffs between different outcomes. For instance, individuals may accept a job with slightly lower wages in exchange for better job quality.
Time to first job is measured in months from graduation until first employment. Individuals who immediately transition to work are treated as having a one-month transition. In the regressions, we use the natural log of time to first job. Wages in the first job are based on real wages in local currency terms, specifically Egyptian Pounds (LE) and Jordanian Dinar (JD). Wages are adjusted into real terms using each country's CPI, and are monthly. For the regressions and inequality decompositions we use the natural logarithm of wages. Annual wage growth is the annual percentage change in wages from the start of the first wage job until the current or last wage job.
The annual rate of change is calculated as the natural logarithm of the ratio of the ending and starting wage divided by the time from starting wage work until the end of wage work (or current date if the individual was currently working). This is calculated only for individuals who spent at least one year in wage work. Wages five years after graduation are, like first wages, in real terms as a monthly salary. These are available only for individuals in wage work five years after graduation, and are regardless of whether an individual spent all that time in the labor market. If individuals were in the middle of a position five years after graduation, we use linear interpolation to calculate wages based on reported starting and final (or current) wages in the job.
Three different measures of current work are used as labor market outcomes. We look at current wages for those currently working at the time of the survey. As with the other wage outcomes, current wages are in real terms as monthly earnings. We also examine current job quality. We create an index of job quality, using rich information on job characteristics, benefits, responsibilities, and perceived satisfaction. The job quality variable is calculated based on a factor analysis (see Appendix 2). Additionally, we consider tradeoffs between current wages and job quality. Higher education graduates are likely to engage in public sector work, which may have lower pay but substantially better job conditions and benefits. In both Egypt and Jordan, there is evidence that youth are willing to tradeoff higher private sector pay for the better benefits in the public sector (Barsoum, 2015; Brown, Constant, Glick, & Grant, 2014) . Previous studies in Egypt, for instance, have calculated the ratio of total benefits to wage benefits to be between 1.8 and 2.5 in the public sector(Assaad, 1999). Although we cannot calculate total benefits for our sample, we can consider job quality, including such benefits as social security. Since nonwage benefits may be traded off with wage benefits, we also standardize current wages and combine them with the standardized current job quality.
Characteristics: circumstances and effort
In assessing inequality, it is important to distinguish between inequality of opportunity, that is inequality related to circumstances outside of an individual's control, and inequality due to individuals' efforts. It is, however, quite difficult to disentangle circumstances from efforts. Test scores, for instance, can represent a mix of circumstances and efforts. Whether individuals have educated mothers who can help them study will affect their test scores, and is certainly a circumstance outside of their control, but the time and energy an individual herself dedicates to studying is effort. We therefore distinguish between characteristics that are pure circumstances, such as parents' education, and characteristics that are likely to be a mix of circumstances and efforts, such as test scores.
We consider individuals' family background, place of residence, and gender to be pure circumstance variables. Table 1 presents the categories and variables we consider. The data includes a rich set of pre-labor market characteristics in regards to individuals' family background. We have information on father's and mother's education as well as father's employment status and occupation, all of which are categorical. We also have information on the home environment that is likely to reflect both wealth and support for education, including computer, internet, or magazines and books in the home at age fifteen. In terms of family background we also include the parents' age when the child was born and its square.
The contribution of gender is based on comparing females to males, 2 while the contributions of place of residence are based on covariates for country-specific governorates (the top-level administrative unit in both Egypt and Jordan). In calculating inequality of opportunity, we first model inequality under a "reduced form" specification, which includes only these pure circumstance variables of family background, place of residence (geography) and gender. This specification also controls for years of work experience (and its square) for current work outcomes. As others have done (Abras, Hoyos, Narayan, & Tiwari, 2013; Marrero & Rodríguez, 2013; World Bank, 2013) , we do not consider the contributions of work experience to inequality to be inequality of opportunity. Work experience does affect labor market outcomes, so it should be controlled for, but different labor market outcomes based on work experience are not morally objectionable. Different labor market outcomes for individuals with different levels of work experience are economically desirable. Additionally, in the long run, individuals will experience a variety of levels of work experience and receive varying rewards in the labor market. Therefore, inequality related to work experience is considered morally acceptable and akin to effort.
We also consider, in a fuller specification, a number of covariates that are likely to be a mix of circumstance and effort variables. We consider individuals' basic schooling characteristics, secondary schooling and performance, higher education and performance, and the processes individuals experience during higher education. In terms of basic schooling, Kindergarten attendance and private basic education are considered. Whether secondary schooling was private and secondary specialization are considered, along with computer use in secondary. We consider the grade (test score) individuals receive in secondary, and interact that with specialization. In higher education, whether the program was private, selective, or an IT versus commerce program (and interactions between all of these) were considered, along with the final university grade (test score) and interactions with specialization and public/private. The language of instruction is also included. To measure processes in higher education that might affect the quality of human capital, we include factor variables 3 that measure the pedagogy, accountability, and perceived quality of higher education. Private schools, specializations, institution characteristics, and test scores are all likely to be the product of both circumstances and effort.
Results
Labor market outcomes in Egypt in Jordan
Despite the homogeneity of education level and specialization in our study, we see substantial variation in the labor market outcomes of the graduates (Table 2 ). This variation indicates that there is substantial inequality in outcomes, but not whether it is caused by the labor market rewarding different efforts or different circumstances. The average time to first job is seven months in Egypt (standard deviation of 14) and nine months in Jordan (standard deviation of 16). In Egypt, mean wages in the first job were 1,059 LE, and annual wage growth was 7.6%, but large standard deviations are observed around both of these outcomes, as with wage after five years (mean 1,774 LE) and the current wage (mean 1,377 LE). In Jordan, where the mean wage in first job is 342 JD and wage growth is 6.3%, the standard deviations around first wages and wage growth are relatively smaller. However, the standard deviation for wage after five years (mean 561 JD) is relatively larger than in Egypt, although current wages (mean 465 JD) have less dispersion.
In terms of current job quality, since these factor variables have been standardized and transformed, their mean and standard deviation do not have an intuitive interpretation. One characteristic of the variable that combines current job wage and quality is notable; the standard deviation is around 1.5 for both Egypt and Jordan. Since this combines two variables with standard deviations around 1 (by construction), this indicates that wages and quality move together, but only in part.
Regressions
Before turning to the inequality measures and decompositions, we first examine the regressions that underlie the inequality decompositions. Table 3 presents joint tests for the significance of different categories of variables. Table7 and Table 8 in Appendix 1 present the underlying regressions. Recall that the reduced form specification includes only pure circumstance variables, while the full specification adds variables that are likely to be a mix of effort and circumstances.
In Egypt and Jordan, family circumstances are insignificant or only marginally significant for time to first job, but gender always is significant and geography usually significant. None of the mixed circumstance and effort variable categories for education and performance are significant. Regressions for time to first job must be interpreted with some caution, since individuals may choose to undertake a longer job search in order to find a higher quality job, which will ultimately be a better labor market outcome. However, in general it looks like initial circumstances are playing a larger role than measurable efforts in time to first job.
Wages in the first job are systematically related to circumstances in both Egypt and Jordan; family background, gender, and geography are always significant. Adding in mixed circumstance and effort variables, secondary education and performance has a significant impact on first wages in both Egypt and Jordan, and basic education and higher education and performance also do so in Egypt, but higher education processes do not impact wages in the first job. Wage growth in Egypt is not significantly related to any characteristic except marginally to higher education processes, but in Jordan family background matters to some extent, as does geography, and secondary characteristics performance. Both circumstances and observed efforts play a larger role in wage growth in Jordan than in Egypt.
Five years after graduation, wages are likely to provide a good picture of how circumstances affect wages in the long-term. Wages at this point are significantly related to all pure circumstances in both Egypt and Jordan, and at most weakly related to secondary or higher education characteristics and performance. Wages in the current job show a similar pattern, with family background, gender, and geography always significant. Additionally, in both countries secondary and higher education performance and characteristics are significant, and in Egypt basic education and higher education process are also significant. Experience is always significant for current wages.
Current job quality is strongly related to circumstances in Egypt, but only to geographic differences in Jordan. Experience, as expected, is significant. Secondary characteristics and performance are unrelated to job quality in Egypt, but are related in Jordan. Higher education performance and processes are significant in both countries. The same pattern holds for combined wages and job quality as for job quality alone for Egypt; in Jordan family background is significant in the reduced specification and gender in both specifications. Overall, it is clear that circumstances have a significant relationship with labor market outcomes even after accounting for human capital, and that measured efforts sometimes matter as well. We now examine the magnitude of the impact of circumstances, in terms of the extent of inequality of opportunity.
Explained inequality
Even for individuals with substantial similarities in their level and type of education, there is large inequality of opportunity in labor market outcomes, particularly in the long run. Figure 1 presents explained or between-group inequality as a share of total inequality for both Egypt and Jordan and for both the reduced form specification and the full specification. The exact quantities underlying this information are in Table 5 and Table 6 . The reduced form specification can be interpreted as inequality of opportunity, while the full specification incorporates variables that are a mix of circumstances and efforts. Experience is controlled for in the current job outcomes in both specifications, but is not considered part of explained inequality.
Explained inequality is moderate for time to first job, from 11-15% of all inequality. Explained inequality increases only very slightly from the reduced to full specification, i.e. with the inclusion of basic, secondary, and higher education variables, including test scores. Looking at wages in the first job, in Egypt under the reduced form specification, 16.1% of inequality in wages in the first job is inequality of opportunity, while in Jordan it is lower at 12.1%. The full specification has somewhat higher shares, 21.7% of all inequality explained in Egypt and 19.2% in Jordan. Notably, adding in measured efforts increases explained inequality only somewhat.
There is very limited explicable inequality in annual wage growth. Explained inequality is in fact insignificant for both specifications in Egypt, and is the only outcome for which this is the case. Explained inequality in wage growth is significant, although small in Jordan, at 6.2% in the reduced specification and 9.8% in the full specification. Although the explained inequality in wage growth is modest, if the advantages conferred by circumstances in the first job are similar to the advantages in wage growth, this will compound inequality as individuals spend more time in the labor market.
Explained inequality is quite high for wages five years after graduation, substantially more so than for wages in the first job. This means that the contribution of circumstances to inequality increases rather than decreases over time. In Egypt under the reduced form specification, circumstances explain 29.2% of inequality in wages five years after graduation. Almost a third of inequality in wages five years after graduation is inequality of opportunity in Egypt. In Jordan, the share is lower, 17.9%. The shares of explained inequality rise somewhat, 4-6 percentage points, with the full specification, which includes measured efforts that potentially mediate some circumstances as well. Although the amount of inequality explained increases with the addition of measurable effort, such as test scores, it is notable that the increase is relatively small. The contributions of (measured) effort pale in comparison to those of circumstances. Current wage inequality is fairly similar in Egypt and Jordan. Explained inequality is 15-17 percent under the reduced specification and 23-26 percent under the full specification for both countries. That current wages are similarly unequal in these countries while wages in the first job and wages five years in are more unequal in Egypt is due to the fact that, on average, the sample in Egypt has been in the labor market for a shorter time than the sample in Jordan, so current wages represent different points along individuals' long-term labor market trajectories.
Current job quality shows large explained inequality in Egypt, but not in Jordan. 4 In Egypt, 29.5% of the inequality in job quality is inequality of opportunity under the reduced form specification, while in Jordan it is just 4.5%. Explained inequality shares rise to 36.0% (Egypt) and 12.5% (Jordan) with the addition of the variables in the full specification. In Egypt, job quality is substantially affected by circumstances, but in Jordan, circumstances matter only a little.
The variable that combines standardized current job wages and current job quality in equal shares shows substantially more inequality in Egypt (19.7%) than in Jordan (3.8%) under the reduced form specification, rising to 26.4% (Egypt) and 14.3% (Jordan) under the full specification. It is notable how much more, in both relative and absolute terms, the share of explained inequality increases from the reduced to full specification in Jordan. Either circumstances unmeasured but impacting education experiences matter more or measurable efforts contribute more to inequality in job quality in Jordan than in Egypt.
While in Egypt the combined outcome of current job wages and quality shows explained inequality between the explained inequality of the current wages and current job quality outcomes, in Jordan the level of inequality is actually slightly lower under the reduced specification and similar to current job quality under the full specification. This is likely due, in part, to how current wages and current job quality are related in Egypt and Jordan. In Egypt, current wages and current job quality have a stronger correlation than in Jordan, meaning that individuals are more likely to have a well-paying and high quality job in Egypt than in Jordan. Labor market entrants in Jordan face more of a tradeoff between either high-quality or well paying jobs, and circumstances may have counter-balancing effects on quality and wages in Jordan.
One important finding about explained inequality is the fact that inequality of opportunity (explained inequality in the reduced specification) dominates explained inequality even in the full specification. This means inequality related to (measured) effort, as well as the indirect contributions of additional, unobserved circumstances through educational experiences, play only a small role in unequal rewards in the labor market. The dominance of inequality of opportunity is highlighted in Figure 2 , which shows the explained inequality in the reduced form specification as a share of explained inequality in the full specification. For time to first job, wages in the first job, and wages after five years, the ratio of reduced to full specification is between 60-85 percent for both Egypt and Jordan. Looking at current job characteristics, while this high ratio remains in Egypt, it does not hold in Jordan, particularly for current job quality, for which reduced/full is just 36%. The relative contributions of educational experiences and efforts are much greater in Jordan for job quality. This suggests a more meritocratic labor market, at least in terms of job quality, in Jordan. In terms of wages in the first job, wages after five years, and current wages, Jordan also has a relatively greater share of explained inequality from mixed circumstance and effort variables than in Egypt. Overall, the inclusion of efforts, such as test scores, educational experiences and remaining differences in human capital usually explains only a small share of inequality, especially in comparison to that explained by circumstances alone.
Circumstances contributing to inequality
A variety of different circumstances contribute substantially to inequality. Figure 3 and Figure 4 show the shares attributable to different circumstances for the seven labor market outcomes. Table  5 and Table 6 show the percentage of all inequality that is attributable to each particular set of characteristics. The figures specifically examine the shares attributable to circumstance variables-family background, gender, and geographic differences-in the reduced and full specifications. Although we know, from Figure 1 and Figure 2 , that adding measurable efforts and controls for any remaining differences in human capital tends to only slightly increase explained inequality, it could be the case that efforts and additional human capital play a substantial mediating role in inequality of opportunity. That is, it could be the case that circumstances' contributions to inequality are mediated through (measured) efforts and differences in human capital. If this were the case, we would expect to see the shares of explained inequality related to circumstances to drop substantially once measured efforts and differences in human capital were included. This is not the case; circumstances make large, direct contributions to explained inequality.
Looking first at time to first job, the contributions of circumstances remain essentially constant comparing the reduced and full specifications, meaning circumstances directly affect time to first job. Gender makes the largest contributions to inequality in the time to first job in both Egypt and Jordan and in both the reduced and full specifications. Gender explains around 7% of inequality in time to first job in Egypt and 5% in Jordan. This is consistent with females experiencing higher rates of unemployment, especially educated females in both countries (Assaad & Krafft, 2015a; Mryyan, 2014) . Geographic differences and family background also make contributions, although geographic differences are statistically insignificant in Egypt. The contributions of family background are similar in both countries, but geographic differences contribute to a greater extent in Jordan. In Egypt in the full specification, secondary characteristics and performance make a small contribution, which is statistically significant.
Looking at wages in the first job for the reduced specification, in Egypt gender contributes the largest share (8.3% of all inequality), followed by family circumstances (4.6% of all inequality) and geographic differences (3.6% of inequality). All are statistically significant, and remain of similar magnitude in the full specification. In Jordan family circumstances make the greatest contribution to inequality, 5.5% of all inequality, in the reduced form specification, but this contribution is not statistically significant; only the contribution of gender (3.2% of all inequality) is significant in Jordan. Shares remain similar, although the contribution of family is slightly reduced, in the full specification for Jordan.
In Jordan in the full specification, the greatest contributor to explained inequality is secondary characteristics and performance, contributing a significant 6.6% to total inequality. In Egypt the equivalent share is 3.7% for the contributions of secondary characteristics and performance. This is the only additional characteristic that is significant in the full specification, and there are no other added characteristics that are significant (nor any changes in the significance of the circumstance categories). The comparison between the contributions of secondary experience and performance in Egypt and Jordan is telling; (measured) effort contributes nearly twice as much to inequality in Jordan as in Egypt. This could be because test scores are a better measure of effort or ability in Jordan than Egypt, but it also may be a sign of a more meritocratic labor market with greater rewards to effort in Jordan.
In Egypt, no contributions are statistically significant for the annual percentage change in wages, although family background has a share around 3%. Not even the overall regression model nor the effect of all circumstances (and efforts) together is significant in Egypt for either specification. In Jordan, family background and geographic differences contribute significantly to inequality in wage growth, but gender does not. Secondary characteristics and performance also contribute 13 significantly to wage growth in the full specification, explaining around 3% of inequality in wage growth, a similar share to the contribution of family circumstances.
Wages after five years show large contributions from family background to inequality. In Egypt under the reduced form specification, 11.5% of inequality is attributable to family background. This drops to 9.6% in the full specification, suggesting a moderate share of family background is mediated through schooling variables. In Jordan, 11.3% of inequality in wages after five years is from family background in the reduced form specification, dropping to 10.4% in the full specification. In Egypt, gender also contributes substantially (9.5%) as do geographic differences (10%) under both specifications. The contributions of gender and geography are smaller in Jordan (3% for gender, 4% for geography). In the full specification, none of the added categories of variables significantly contribute to inequality in Jordan, although 5.0% of inequality is explained by secondary performance and experiences. In Egypt, higher education and higher education performance contribute a significant 5.1% share. All the circumstance variables are significant in both Egypt and Jordan. Comparing the contributions of family background to those of measured efforts and considering their significance, in the long run, circumstances are rewarded, but rewards to measured efforts are small.
In Egypt, family circumstances make the greatest contribution to current wage inequality, 9.0% in the reduced form specification and 7.9% in the full specification. Gender contributes around 4% to both specifications, and geographic differences 5.4% in the reduced form specification, falling to 3.1% in the full specification. In Jordan, family circumstances contribute 6.4% to inequality, falling to 5.4% in the full specification. Gender contributes 6-7%, and geographic differences 2-3%. In both countries all circumstances are significant in the reduced specification, although geography is not in the full specification for Egypt. Only for Jordan is secondary performance and experience significant, contributing 8.5% to current wage inequality, along with a statistically insignificant 4.6% attributable to higher education experiences and performance. Notably, in current wages for Jordan, although measurable effort does not dominate the combined effect of the circumstance variables, it is greater than any individual category of circumstances, including family background. For current wages, the comparison between Egypt and Jordan is particularly notable; while both have substantial contributions from family characteristics, in Jordan there are also contributions from secondary and higher education experiences and performance, which may partially represent effort. Current job quality shows very different patterns in Egypt and Jordan. In Egypt, family background contributes around 8% to job quality and geographic differences contribute around 20% to inequality in job quality. Both are significant, but gender is not. In Jordan, only geographic differences are significant, explaining 3% of differences in job quality. In the full specifications, in Jordan, secondary experience and performance and higher education experience and performance are also significant, explaining 3.0% (secondary) and 4.3% (higher education) of inequality in job quality. In Egypt secondary is not significant, but basic education is. Although basic education is a mix of circumstance and effort variables, it is likely to be more dominated by circumstances, suggesting an indirect effect of circumstances through basic education. Higher education experiences and performance are significant as well in Egypt, contributing 6.2% of inequality. Higher education factors (pedagogy, accountability, and perceptions of quality) also contribute significantly to inequality (5.9%) in job quality in Egypt. Looking at the regressions, this effect appears to be dominated by perceptions of quality. Since these questions were retrospective, it is possible that causality runs in the opposite directions; individuals who obtain 14 high quality jobs then perceive their education more positively. It could also, however, be the case that individuals are perceiving genuine quality in their institution, and it is either providing them with additional skills that allow them to access higher quality jobs, or providing them with connections to those higher quality jobs.
In the combined current wages and current job quality outcome, in Egypt, both geographic differences and family background contribute substantially and significantly to inequality (8-9%). In Jordan, in the reduced specification, only gender contributes significantly, 1.7% to inequality. In the full specification in Jordan, secondary and higher education characteristics and performance are also significant, contributing 6.4% (secondary) and 4.5% (higher education) to inequality in current wages and job quality. In Egypt, basic, secondary, and both measures of higher education are also significant. Basic education contributes 3.2% of inequality, secondary 3.5%, higher education 5.2%, and higher education processes 4.5%. Over all the outcomes, the common pattern persists that the direct contributions of circumstances dominate, the indirect contributions are small, and measured effort matters more for Jordan than for Egypt.
Discussion and Conclusions
There is substantial inequality of opportunity in the labor markets in Egypt and Jordan. This is the case even after accounting for pre-market inequality, by comparing individuals with the same level of education. The direct effects of circumstances are large, and the indirect effects of circumstances mediated through mixed circumstance/effort variables are small. The labor market itself is therefore a substantial source of inequality, not (just) the level of education, the field of study, or preparation. Family background, gender, and geographic differences all contributed significantly and substantially to labor market outcomes in both Egypt and Jordan.
Institutional features of the labor market, especially segmentation on socio-economic, kinship and gender lines (Assaad & Krafft, 2015b; Assaad, 1997 Assaad, , 2014a Barsoum, 2004) , are likely to be contributing to the substantial inequality of opportunity. A legacy of dualism in Arab labor markets (Assaad, 2014b), with a long history of a large, formal public sector offering substantially better overall benefits than the largely informal private sector may also play an important role in inequality of opportunity. Circumstances may have an important role in individuals' access to public sector jobs, as well as to good jobs within the private sector-a sector dominated by small firms, particularly in Egypt (Assaad & Krafft, 2015b; Assaad, 2014a) . That Jordan has had greater success in generating formal private sector jobs than Egypt (Assaad & Krafft, 2015b; Assaad, 2014a) may have contributed to the lower degree of inequality of opportunity observed in Jordan, particularly for job quality.
Overall, Egypt is found to have more inequality of opportunity than Jordan. The stronger role of networks in graduates' job search processes in Egypt may contribute to this pattern (Assaad, Krafft, et al., 2014) . Additionally, in Jordan, measured efforts contribute to a greater extent to inequality. The pattern of secondary and higher education characteristics and performance mattering more in Jordan than in Egypt could be due to one of two reasons. It could be the case that exams in Jordan better measure efforts, underlying ability or future productivity than exams in Egypt. If this is the case, both countries might be rewarding efforts equally, but we have a worse measure in Egypt than in Jordan. Alternatively, if the countries' exams are equivalent measures of effort, underlying ability and productivity, it may be the case that the Jordanian labor market rewards these efforts to a greater extent than the Egyptian labor market. However, we cannot distinguish which of these two potential reasons is driving our finding of greater inequality related to school characteristics and performance in Jordan. Other work suggests that the Jordanian labor market may directly reward school performance; in qualitative interviews with Jordanian youth, greater emphasis was placed on secondary exams than on connections, although social networks were still considered important (Brown et al., 2014) .
It is also helpful to compare inequality of opportunity in wages within this relatively homogenous group to that of the population overall. Previous research in Egypt indicated that inequality of opportunity for all wage workers was around 15% in 2006 (Hassine, 2011), but that paper studied all wage workers-not taking into account individuals' own education and human capital. There are several differences that must be considered when comparing this finding to our findings. It would be unsurprising if, after equalizing the quantity of human capital by focusing on higher education graduates, we find a greater share of inequality is inequality of opportunity. It is also the case that, given inequality of opportunity in the education system (Assaad, 2013; Krafft et al., 2013), we would expect the circumstances of higher education graduates to be more alike than those of the general population. However, we use a richer set of circumstances than in previous work. Given our findings of around 30% inequality of opportunity in wages in Egypt after five years, which are our best approximation of long-run wages, it seems likely that either the equalization of human capital or the richer circumstances are contributing to the higher measured inequality of opportunity.
It is important to note that despite having a rich set of background characteristics, the inequality of opportunity that we measure is still likely to be a lower bound on true inequality of opportunity, due to additional unobserved or unobservable circumstances, including social networks, parental values for work and education, or additional family circumstances such as income and wealth. In Egypt, we observe that almost a third of inequality in long-run wages can be explained by circumstances. If this is a lower bound on inequality of opportunity, perhaps half of inequality in wages is inequality of opportunity.
These high levels of inequality of opportunity are extremely concerning for a number of reasons. We have shown that there is inequality of opportunity not just pre-market, but in-market, which represents discrimination, segmentation, and unequal rewards to the same human capital. These problems represent an enormous deviation from social justice in the labor market. They also represent a substantial dysfunction in the key purpose of the labor market-allocating and rewarding individuals' human capital, efforts, and abilities. The incentives to accumulate skills and exert effort are substantially reduced in the face of such unequal rewards, creating economywide losses due to inequality of opportunity. Substantial reforms of the labor market will be required to reduce discrimination and segmentation, and promote rewards based on human capital and effort. + *** ** ** * * + *** ** *** ** *** ** *** * *** *** *** *** * Gender *** *** *** *** *** *** *** *** + *** *** *** *** *** *** *** *** * * ** *** *** Geography ** *** *** *** *** *** *** *** ** *** *** * + *** *** * * *** *** *** *** *** *** Experience n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a *** *** *** *** *** *** *** *** *** *** *** *** Basic Ed. 
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Egypt
The eigen value for the job quality factor in Egypt was 10.2. 6 All the different characteristics enter positively into the job quality factor, although with varying scoring coefficients. Contracts, social security, job benefits, technology use, skill requirements, and job satisfaction are all particularly important elements of the factor in Egypt. 
Jordan
The eigen value for the job quality factor in Jordan was 7.0.
7 All the different characteristics enter positively into the job quality factor for Jordan, as in Egypt, although with varying scoring coefficients. Job benefits, technology use, skill requirements, and job satisfaction are all particularly important elements of the factor in Jordan. 
